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Chemical constituents from hulls of Nephelium lappaceum
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Abstract: Objective To study the chemical constituents from the hulls of Nephelium lappaceum. Methods The constituents were
separated by column chromatography and their structures were elucidated by spectral data analyses. Results Fourteen compounds
were isolated from the EtOAc extract of the hulls of N. lappaceum and were identified as pyrocatechol (1), 1-methoxy-4-
methylbenzene (2), ethyl gallate (3), 3-(3, 4-dimethoxyphenyl)-2-propenal (4), isocopoletin (5), ergosterol (6), atroside (7),
hederagenin (8), dihydrokaempferol (9), kaempferol (10), kaempferol-3-f-D-(6-O-trans-p-coumaroyl)-glucopyranoside (11),
kaempferol-3-a-L-ramnopyranoside (12), kaempferol 3-O-(6-O-caffeoyl)-pB-D-glucopyranoside (13), and p-sitosterol (14).
Conclusion All the compounds are obtained from the hulls of fruits of this plant for the first time.

Key words: Nephelium lappaceum L.; Sapindaceae; kaempferol; kaempferol-3-0-L-ramnopyranoside; isocopoletin
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Ry 25461 Catroside, 7).+ ¥ F 21T
(hedragenin, 8). —&(1lI4%M) (dihydrokaempferol,
9). &M (kaempferol, 10). kaempferol-3-B-D-
(6-O-trans-p-coumaroyl)-glucopyranoside (11). LI 4%
153 -3-0-L- ML R 5L 25 4 ¥ ( kaempferol-3-a-L-ramno-
pyranoside, 12). LLIZ&MH)-3-0-(6-O-WNHEEE%S)-B-D-
MR F 2B (13). B-75 5l (B-sitosterol, 14).
FTAT A S 38 B RN B PR e b 43 2545 31
1 EFE5#HH

JitiE H VG Autospec—3000 7 A 5 s #%
Fi3L% ] Bruker AM—400 F1 DRX—500 #Z% i34
JERAIE, LA TMS R WAR: HORGEER (200~
300 H) FHE (OGRS GFass B4 T 526 Mtk
HBR 2 F P75 Sephadex LH-20 4y Pharmacia /A i)
e LS H RIS, drp R
Wt E& WY R ) 0T 5T P 4 U 1 1 68 7 b T BB T LR
JEAE L E St Nephelium lappaceum L., FrA (LWJ
2008-12-01) AFJECT-Hf B B2 Bt B WA 0T 5 Bk
WA 7 5 VG R R R R o S
2 BRESE

BSHTHERTE 10 kg, WA 95% %]
TP 3 K, BRI 4 h, IEHIRATRGR T, IN/AKIR
& OHER AR IE T A, ARIBOR A 2
B, 1FEER OBRSY 440 go 1E T RS 800 g.
USRS RS 73 400 g, ot AT C it A vl 1k - P i
(10 2 1~1: 1) BREEVEL, XI5k Fry (16 2) Fr
(20 @) Fry (20 g). Fry (103 g) 4 B, Fr, &K
R k-t (15 © 1~5 : 1) BRIV 5
AT Fro~Fry.se Fro.s SRERAT (038 7 i1 15K - 743 1]
(81 1~3:1) BAFEVENIA Sephadex LH-20 51)i-
HEE (121 rEfaiesy 8 (6 mg). 3 (5 mg)
114 (100 mg). Frs ZRERAE OIS E - H g (7 :
1) Velifd Frs.~Frys 5 Mifire Fras Ml Frag 7071
ZERE AT C T A ik IE- P (2 2 1) Sl 0- HTE (20
1) #1 Sephadex LH-20 & f5-HlE (1 1) 7 Eg4lift
A1 (20 mg). 9 (3 mg). 10 (18 mg). 5
(6 mg) 2 (5 mg). Fry LA 1% G475 - H i
(10 © 1) PefifF Fra~Fras 5 M. Fros SFEK
FEE S - I (25 1 1) Fil Sephadex LH-20 (H
) oy B L5 4 (6 mg)o Fro SEfAEE
A -HEECL0 & DPEBAT S MRAD Fraaa~Frase
Fry.1.4 M1 Fry.ys 73 5l SRR SRR (03 4 vt R - AT ) (1
1) &5-FEE (20 © 1)+ RP Cig FE AT (40%~90%

FIE) 1 Sephadex LH-20 (i) £4L54) 11 (10
mg). 12 (4 mg). 13 (20 mg). 7 (9 mg). Frys
Zetek oA (i S0 - R (7 @ 1) Fil Sephadex LH-20
(HED P59 6 (403 mg).
3 gEMETE

G 1: W I E TE R K, CeHeO,, EI-MS m/z:
110 [M]". 'H-NMR (500 MHz, CD;OD) 6: 6.74 (2H,
m, H-4, 5), 6.64 (2H, m, H-3, 6); C-NMR (100
MHz, CD;0D) &: 146.3 (C-1, 2), 120.9 (C-4, 5), 116.4
(C-3, 6)o 5SCHRN IR, S5 i%Ab 5 J A1 25 )

& 2: MR, CsHiO, EI-MS m/z: 122
[M]". 'H-NMR (400 MHz, CD;0D) 6: 7.0 (2H, d, J =
8.4 Hz, H-2, 6), 6.65 (2H, d, J = 8.4 Hz, H-3, 5), 3.31
(3H, s, 4-OCH3), 1.57 (3H, s, 1-CH3); “C-NMR (100
MHz, CD;0D) 6: 155.9 (C-4), 143.4 (C-1), 128.7 (C-2,
6), 115.5 (C-3, 5), 49.8 (4-OCH3), 31.6 (1-CH3). 5
R HEE, S %A S A 4- R AR

WA 3: Mt TCE TER K, CoHi0Os, ESI-MS mi/z:
199 [M+H]". 'H-NMR (400 MHz, CD;0OD) &: 7.15
(2H, s, H-2, 6), 432 (2H, q, J = 7.0 Hz, -OCH,), 1.26
(3H, t, J = 7.0 Hz, 1-OCH,CH3); "*C-NMR (100 MHz,
CD;0D) &: 167.5 (C-1'), 146.0 (C-3, 5), 139.0 (C-4),
121.9 (C-1), 110.0 (C-2, 6), 61.4 (C-2)), 14.7 (C-3). 5
SCERAHIED), S5 %AW B TR L.

WEY) 4: wEICEEM AR, CH 03, ESI-MS
m/z: 193 [M+H]". "H-NMR (400 MHz, CD;0D) ¢:
9.60 (1H, d, J = 7.9 Hz, 3'-CHO), 7.62 (1H, d, J =
15.7 Hz, H-1'), 7.19 (1H, dd, J = 8.2, 1.8 Hz, H-6),
7.03 (1H, d, J= 1.8 Hz, H-2), 6.87 (1H, d, J = 8.2 Hz,
H-5), 6.68 (1H, dd, J = 15.7, 7.9 Hz, H-2'), 3.93 (3H,
s, 3-CH;0), 3.86 (3H, s, 4-CH;0); "*C-NMR (100
MHz, CD;OD) &: 196.2 (C-3"), 156.2 (C-1'), 151.0
(C-4), 150.0 (C-3), 126.7 (C-1), 125.1 (C-6), 121.5
(C-2'), 112.1 (C-2), 110.7 (C-5), 56.5 (3-CH;0), 56.4
(4-CH;0). 5 3CHkA N, S %t AN 3-(3, 4-
TR IR AR ) 2- TR A I

EW) 5: s B CTTEED, CioHsO4, ESI-MS
m/z: 193 [M]". 'H-NMR (500 MHz, CD;0D) ¢: 7.84
(1H, d, J = 9.4 Hz, H-4), 7.10 (1H, s, H-5), 6.76 (1H,
s, H-8), 6.19 (1H, d, J = 9.4 Hz, H-3), 3.90 (3H, s,
7-CH;0); "C-NMR (125 MHz, CD;OD) &: 164.0
(C-2), 152.9 (C-7), 151.4 (C-9), 147.1 (C-4), 146.1
(C-6), 112.7 (C-3), 112.6 (C-10), 110.0 (C-5), 104.0
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(C-8), 56.8 (7-CH;0). 5 3iijnf il 121, %o izqp
AW R

WEY) 6: AT EEMA, CsHuO, EI-MS
miz: 396 [M]". "H-NMR (400 MHz, CDCLy) J: 6.50
(1H, d, J = 8.5 Hz, H-6), 6.24 (1H, d, J = 8.5 Hz,
H-7), 5.23 (1H, dd, J = 15.7, 7.5 Hz, H-22), 5.15 (1H,
dd, J = 15.7, 7.8 Hz, H-23), 3.96 (1H, m, H-3), 1.01
(3H, d, J = 6.6 Hz, H-21), 0.90 (3H, s, H-19), 0.88
(3H, d, J = 6.5 Hz, H-27), 0.83 (3H, d, J = 6.5 Hz,
H-26), 0.82 (3H, d, J = 8.5 Hz, H-28), 0.80 (3H, s,
H-18); "C-NMR (100 MHz, CD;0D) ¢: 141.1 (C-8),
140.9 (C-5), 136.2 (C-23), 131.2 (C-22), 119.7 (C-6),
116.9 (C-7), 69.8 (C-3), 56.0 (C-17), 54.8 (C-14), 46.7
(C-9), 43.3 (C-13), 42.8 (C-24), 41.3 (C-4), 40.9
(C-20), 40.4 (C-12), 38.8 (C-1), 37.4 (C-10), 33.4
(C-25), 31.4 (C-2), 284 (C-16), 23.2 (C-15), 22.2
(C-11), 21.1 (C-27), 19.9 (C-26), 19.5 (C-21), 18.1
(C-28), 17.5 (C-19), 12.8 (C-18). LA L% 5 SRR
8, SIS A A

WA T BETE R K, CisHrs07, ESI-MS
miz: 729 [M—H] . 'H-NMR (500 MHz, CDCls) ¢:
536 (1H, s, H-6), 4.39 (1H, dd, J = 11.1, 4.5 Hz,
H-6'a), 4.37 (1H, d, J = 7.5 Hz, H-1"), 4.28 (1H, br d,
J = 11.1 Hz, H-6'b), 3.64~3.34 (4H, m, H-2'~5"),
3.45 (1H, m, H-3), 1.25 (16 H, br s, CH,X8), 0.99
(3H, s, H-19), 0.91 (3H, d, J = 6.5 Hz, H-21), 0.87
(3H, s, H-10"), 0.82 (3H, t, J = 6.7 Hz, H-29), 0.81
(3H, d, J = 6.6 Hz, H-26), 0.80 (3H, d, J = 6.6 Hz,
H-27), 0.67 3H, s, H-18); "“C-NMR (100 MHz,
CDCly) d: 176.0 (C-17), 141.7 (C-5), 123.6 (C-6),
102.6 (C-17), 81.0 (C-3), 75.3 (C-3"), 74.9 (C-5"), 71.5
(C-2'), 70.3 (C-4"), 64.5 (C-6), 58.2 (C-14), 57.5
(C-17), 51.6 (C-9), 47.2 (C-24), 43.7 (C-13), 41.5
(C-12), 40.5 (C-4), 38.7 (C-1), 37.8 (C-10), 37.5
(C-20), 35.7 (C-2"), 34.0 (C-22), 33.9 (C-8), 33.8
(C-7), 33.8 (C-8"), 31.2 (C-2), 31.1-30.5 (C-4", 5", 6",
77), 30.5 (C-25), 28.4 (C-16), 26.4 (C-23), 25.4
(C-3"), 24.5 (C-15), 24.1 (C-28), 23.0 (C-9"), 22.3
(C-11), 21.2 (C-26), 20.8 (C-19), 20.4 (C-27), 20.2
(C-21), 15.3 (C-10"), 13.4 (C-29), 13.3 (C-18). Bl I
$od 5 ScmkaioE — 5, % i AW R4y
Zifeit.

WA 8: I TLETER K, CyoHagOsr ESI-MS

miz: 473 [M+H]". "H-NMR (400 MHz, CD;0D) ¢:
5.24 (1H, t, J = 3.5 Hz, H-12), 3.62 (1H, dd, J = 11.2,
4.7 Hz, H-3), 3.53 (1H, d, J = 10.9 Hz, H-24a), 3.29
(1H, d, J = 10.9 Hz, H-24b), 1.17 (3H, s, H-27), 0.97
(3H, s, H-24), 0.97 (3H, s, H-26), 0.90 (3H, s, H-30),
0.813 (3H, s, H-25), 0.694 (3H, s, H-29); “C-NMR
(100 MHz, CD;0D) ¢: 182.4 (C-28), 145.7 (C-13),
124.0 (C-12), 74.3 (C-3), 67.7 (C-24), 50.1 (C-5), 48.8
(C-9), 48.2 (C-17), 47.7 (C-19), 45.3 (C-4), 44.3
(C-14), 41.1 (C-18), 40.5 (C-8), 38.3 (C-10), 35.3
(C-21), 343 (C-1), 34.0 (C-7), 33.9 (C-22), 33.9
(C-29), 32.1 (C-20), 29.3 (C-15), 27.9 (C-2), 26.9
(C-27), 24.9 (C-11), 24.5 (C-30), 24.4 (C-16), 20.3
(C-23), 18.2 (C-6), 16.7 (C-26), 13.2 (C-25). 55 3CHk
S, S A A R AR R G

EY 9: stk il (HEE), CisH1206, EI-MS
m/z: 288 [M]". 'H-NMR (500 MHz, CD;0D) ¢: 7.34
(2H, d, J = 8.5 Hz, H-2', 6'), 6.82 (2H, d, J = 8.5 Hz,
H-3', 5", 5.92 (1H, d, J = 1.9 Hz, H-8), 5.87 (1H, d,
J=1.9 Hz, H-6), 497 (1H, d, J = 11.6 Hz, H-2), 4.53
(1H, d, J = 11.6 Hz, H-3); “C-NMR (125 MHz,
CD;0D) §: 198.5 (C-4), 168.7 (C-5), 165.3 (C-7),
164.5 (C-9), 159.2 (C-4"), 1304 (C-2', 6"), 129.3
(C-4), 116.2 (C-3, 5'), 101.9 (C-10), 97.3 (C-6), 96.3
(C-8), 84.9 (C-2), 73.7 (C-3), Hikximle!",
A A AL A

A 10: 350 T0E B K, CisH 006, ESI-MS
miz: 286 [M]". 'H-NMR (500 MHz, CD;0D) 6: 8.08
(2H, d, J = 8.8 Hz, H-2', 6'), 6.89 (2H, d, J = 8.8 Hz,
H-3', 5'), 6.38 (1H, d, J = 1.8 Hz, H-8), 6.17 (1H, d,
J =18 Hz, H-6); “C-NMR (100 MHz, CD;0D) §:
177.4 (C-4), 165.6 (C-7), 162.5 (C-5), 160.5 (C-4'),
158.2 (C-9), 148.0 (C-2), 137.2 (C-3), 130.7 (C-2', 6'),
123.7 (C-1), 1163 (C-3, 5", 104.5 (C-10), 99.2
(C-6), 94.4 (C-8). 53cikxt !, % iZb 54k
A5 o

WEY 11: LA, Ci0HyxOrs,
ESI-MS m/z: 593 [M—H] . 'H-NMR (500 MHz,
CD;0D) &: 7.98 (2H, d, J = 8.8 Hz, H-2, 6'), 7.40
(1H, d, J = 15.9 Hz, H-7""), 7.32 (2H, d, J = 8.5 Hz,
H-2"", 6"), 6.83 (2H, d, J = 8.8 Hz, H-3', 5'), 6.80
(2H, d, J = 8.5 Hz, H-3"", 5", 6.31 (1H, br s, H-8),
6.13 (1H, br s, H-6), 6.08 (1H, d, J = 15.9 Hz, H-8'"),
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5.25(1H, d,J=7.8 Hz, H-1"), 4.18 (1H, dd, J = 11.7,
6.7 Hz, H-6"a), 4.29 (1H, dd, J=11.7, 2.3 Hz, H-6"b),
3.46~3.32 (4H, m, H-2"~5"); "*C-NMR (100 MHz,
CD;0D) &: 179.4 (C-4), 168.8 (C-9"), 166.1 (C-7),
162.9 (C-5), 161.5 (C-4"), 161.2 (C-4'), 159.3 (C-2),
158.4 (C-9), 146.5 (C-7""), 135.1 (C-3), 132.2 (C-2,
6'), 131.2 (C-2", 6", 127.1 (C-1""), 122.7 (C-1"),
116.8 (C-3", 5'), 116.1 (C-3', 5", 115.7 (C-8'"),
105.0 (C-10), 103.9 (C-1"), 100.0 (C-6), 94.8 (C-8),
77.9 (C-2"), 75.8 (C-5"), 75.7 (C-3"), 71.7 (C-4"),
64.3 (C-6"). 5 CHRX I, % iz b Ak
kaempferol-3-B-D-(6-O-trans-p-coumaroyl)-gluco-
pyranoside.

tEY 12: EHETLEEM K, CaHyOp0,
ESI-MS m/z: 431 [M—H] . 'H-NMR (500 MHz,
CD;OD) &: 7.76 (2H, d, J = 8.7 Hz, H-2', 6), 6.93
(2H, d, J = 8.7 Hz, H-3', 5'), 6.37 (1H, d, J = 2.0 Hz,
H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.37 (1H, d, J =
1.3 Hz, H-1"), 421 (1H, m, H-2"), 3.70 (1H, m,
H-3"), 3.33 (1H, m, H-4"), 3.31 (1H, m, H-5"), 0.91
(3H, d, J = 5.4 Hz, C-6"); “C-NMR (100 MHz,
CD;0D) §: 179.6 (C-4), 165.9 (C-7), 163.2 (C-5),
161.6 (C-4"), 159.3 (C-2), 158.6 (C-9), 136.2 (C-3),
131.9 (C-2', 6'), 122.6 (C-1"), 116.5 (C-3', 5'), 105.9
(C-10), 103.5 (C-1"), 99.8 (C-6), 94.8 (C-8), 73.2
(C-4"), 72.1 (C-3"), 72.0 (C-2"), 71.9 (C-5"), 17.6
(C-6")o 5 3CHRXT IO, %5 % A0 A 4 0 1 25 1) -
3-0-L-MHENE B 20

& 13: AT TR AR, CiHaO14,
ESI-MS m/z: 609 [M—H] . 'H-NMR (400 MHz,
CD;OD) §: 7.58 (2H, d, J = 8.0 Hz, H-2', 6"), 7.38
(1H, d, J = 16.0 Hz, H-7""), 6.99 (1H, d, J = 1.5 Hz,
H-2'"), 6.81 (2H, d, J = 8.0 Hz, H-3, 5'), 6.79 (1H, d,
J = 8.4 Hz, H-5""), 6.76 (1H, dd, J = 8.4, 1.5 Hz,
H-6""), 6.28 (1H, d, J = 2.0 Hz, H-8), 6.11 (1H, d, J =
2.0 Hz, H-6), 6.07 (1H, d, J = 16.0 Hz, H-8'"), 5.25
(1H, d, J = 7.5 Hz, H-1"), 4.28 (1H, m, H-6"a), 4.18
(1H, m, H-6"b), 3.51 (1H, m, H-2"), 3.49 (1H, m,
H-3"), 3.45 (1H, m, H-5"), 3.35 (I1H, m, H-4");
BC-NMR (100 MHz, CD;0D) &: 179.4 (C-4), 168.8
(C-9"), 166.0 (C-7), 162.9 (C-5), 161.5 (C-4"), 159.1
(C-2), 158.4 (C-9), 149.8 (C-4""), 146.5 (C-3""), 145.9
(C-7'"), 1352 (C-3), 131.2 (C-2', 6), 127.1 (C-1""),

123.3 (C-6""), 123.1 (C-1"), 117.3 (C-5""), 116.8 (C-3',
5'), 115.9 (C-2"), 114.7 (C-8""), 105.5 (C-10), 103.8
(C-1"), 100.0 (C-6), 94.8 (C-8), 78.0 (C-3"), 75.8
(C-2"), 75.7 (C-5"), 71.7 (C-4"), 64.3 (C-6"). 53k
Xt RPN, % e %A A Wk 1L 25 T-3-0-(6-O- Wi
HE)-B-D-NEL IR 1 A BT o

WEY 14: AGEE (HED, B 10%0%-
OIESBFIINHA LA . Liebermann-Burchard %
MR BHPE . R AT -BEER LR A v E- R .
Yi-TNH 3 FOASRE 4T, H REMEAE AT R
5B S8, Sk B4 S

it LA ekt REE & B A IR LA AL
BRI ALA AR G G B R A 4 A ) . RE 5
7" E AT

S 3Rk
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